Introduction
When you are talking to a person, you usually look at his face; the expression of a person's face plays a very important role when communicating with other people. Due to its uniqueness, the face is also the most important and effective characteristics for recognizing a person.
Compared with fingerprints or retinas, taking a face image from a person is very easy. Therefore face recognition has become one of the most popular applications in the field of computer vision [1] . With the recent major terrorist attacks in the civil world, there have been increasingly substantial interests in the development of intelligent surveillance cameras that can automatically detect and recognize known criminals as well as suspicious characters. Due to such uncertain times, humans are beginning to seek support from computer systems to aid in the process of identification and location of faces in everyday scenes [2] .
Images of faces vary considerably depending on lightning, occlusion, pose, facial expression, and identity. Color transforms must be implemented to deal with all remaining variation in distinguishing face skin color.
In this paper a face detection system is proposed and implemented using a skin region analysis method, within the image according to YCbCr color, where in each pixel is precisely classified as being either skin or non-skin. This system will detect the face from any background. This system is implemented using the scientific language which is efficient to deal with matrices mathematic operation and image processing.
For detecting face there are various algorithms including skin color based algorithms. Color is an important feature of human faces. Using skin-color as a feature for tracking a face has several advantages. Color processing is much faster than processing other facial features. Under certain lighting conditions, color is orientation invariant. This property makes motion estimation much easier because only a translation model is needed for motion estimation. However, color is not a physical phenomenon; it is a perceptual phenomenon that is related to the spectral characteristics of electromagnetic radiation in the visible wavelengths striking the retina. Tracking human faces using color as a feature has several problems like the color representation of a face obtained by a camera which is influenced by many factors (ambient light, object movement, etc.), different cameras produce significantly different color values even for the same person under the same lighting conditions and skin color differs from person to person. In order to use color as a feature for face tracking, we have to solve these problems. It is also robust towards changes in orientation and scaling and can tolerate occlusion well. A disadvantage of the color cue is its sensitivity to illumination color changes and, especially in the case of RGB, sensitivity to illumination intensity. One way to increase tolerance towards intensity changes in images is to transform the RGB image into a color space whose intensity and chromaticity are separate and use only chromaticity part for detection.
In this paper we have presented a comparative study of three well known skin color face localization/detection algorithms and have produced a new algorithm based on skin color classification in YCbCr color model. Our results show that we can localize the face more effectively by using the proposed algorithm.
II. Color Models
The aim of color model is to facilitate the specification of color in a certain standard. In general color model is a specification of a coordinate system; this sub-space color is used to represent each color in a single point.
RGB Color Space
RGB is based on the Cartesian coordinate system which is an aid cube as shown in Figure 1 . The cube has the RGB values in the three corners -colors like cyan, magenta and yellow and the other three corners -the black and white at the origin is at the corner farthest from the origin. The gray scale is located on the line joining black and white. They are called additive ''primary'' because the colors are summed to produce the desired color. Due to the high correlation between color components: red, green and blue, as each component is subject to the effect of luminance of the light intensity of the environment, so that suffers dissatisfaction on the part of many image processing applications. In practical, this model is not well suited to describe colors in terms of human interpretation [3] .
Algorithm of Skin Color Based Face Detection in RGB Color Space
Skin color is the most important feature of the face and is unique because of its color ingredients. Skin color pixels can be easily detected using standard color histogram which is normalized for every future change in the intensity of luminance of the division. And thus RGB vector is transformed into a vector [r, g] color standard which in turn provides a rapid means of detecting the skin. This gives the skin color region, which localizes face. As indicated early RGB suffers from the effect of luminance but is still able to allow us to eliminate some colors which are clearly outside the scope of normal skin color. After review and analysis of different levels of the RGB color space, it was found that the following rule works well in eliminating some redundant pixels that are labeled as non-face [4] . 
YCbCr Color Space
This color space was defined to meet the growing demand of digital processing algorithms of video information and has become widely used color space in digital videos. It has three components, two of them are the chrominance and luminance is one. This model comes in the family of television transmission color space along with YUC and YIQ and is designed for space analogue PAL and NTSC [4] .
YCbCr color model has been developed to allow the transmission of color information on televisions keeping in mind that the existing television in black and white still displays images in shades of gray, has the characteristic of luminance and isolate color information, and is used in many applications such as compression.
Algorithm of Skin Color Based Face Detection in YCbCr Color Space
In this model, the skin color pixels belonging to the region exhibit similar Cb and Cr values as it is the skin color model based on the Cr and Cb values which can provide good coverage of human races. YCbCr signals that are created from the corresponding gamma adjusted RGB source using two defined constants KB and KR.
After gamma correction and before scaling and offsets YCbCr signals are called Y1, PB, and PR and are defined as indicated below.
Here, the prime ' symbols mean gamma correction is being used, thus R', G' and B' nominally range from 0 to 1, with 0 representing the minimum intensity (e.g., for display of the color black) and 1 the maximum (e.g., for display of the color white). From this the resulting luminance signal (Y) value will then have a nominal range from 0 to 1. And the chrominance value (PB and PB) values will then have a nominal range from -0.5 to +0.5.
For representing signals in digital form, rounding off and scaling and offsets are added. For instance scaling and offset applied to the Y' component per specification results in the value of 16 for black and the value of 235 for white when using an 8-bit representation. The standard has 8-bit digitized versions of CB and CR scaled to a different range of 16 to 240. As a result, rescaling by the fraction (235-16)/(240-16) = 219/224 is mandatory when doing color matrixing or processing in YCbCr space, leading quantization distortions when the successive processing is not executed using higher bit depths.
The The above equations are used in the coding part of the proposed algorithm. Cr and Cb are used instead of PB and PR. After studying and experimenting with various thresholds, it was finally found that the best results were found by using the following decree and otherwise assume that it is NOT skin and may be removed from further consideration [5] . 102 < Cb < 128 = > Skin ……………………………………………………….. (18)
HSI Color Space
This color model is ideal for hardware implementation. Human practice interpretation is described in terms of Hue Saturation and Intensity (Brightness). HSI model separates the intensity component of the color information-bearing and is an ideal tool for development processing algorithm based on the image description of the colors that are natural and intuitive to human health. HSI is based on the cylindrical coordinate, hue (H) is shown with a 0 angle, varying from 0 to 360, the saturation (S) corresponds to a radius ranging from 0 to 1 and finally the intensity (I) varies along the z-axis with 0 being black and white is 1. When the value of S is 0, the color is a gray value of intensity. When the value of S is 1, color is the limit of the cone tope. More saturation, the color is white / gray / black. Changing the value of the color will change the color of red that is to 00 to green which is 1200, 2400 and blue to red black in 3600. And when I = 0, the color is black and therefore H is undefined. By varying the value of I, a color can be is darker or lighter. Shaded color comes out when the value of I is adjusted while S = 1 hold. 
Algorithm of Skin Color Based Face Detection in HSI Color Space
The HSI color space is more intuitive and provides color information in the same manner that the humans think of colors and how artists mix colors in general. Dyed with saturation provides useful information regarding selective skin. Range for non-Hue face region is considered as shown below and it is also assumed to be the skin. HSI color model is represented using the following equation:
19 < H < 240 => Not Skin ……………………………………………………………….. (19) HSI color space is defined by using the RGB as scale as transformation from RGB space to and HSI space [6] H= 
. (21) Where a = cosˉ¹ 2R -G -B / (R² + G² + B² -RG -GB -BR) ^ ½ …………………….. (22) S = 1 -[min (R, G, B)] / I ……………………………………………………………...… (23) I = (R + G + B) / 3 ………………………………………………………………………... (24)
The colors are given a set of RGB color cube. The color cube is oriented so that the value component is oriented along the axis of gray, ranging from black to white. HSV are defined solely by reference to the RGB color space, they are not absolute color spaces: to specify a color precisely requires reporting not only the HSV values, but also the characteristics of the RGB space they are based, including gamma correction in use it.
Computer offers some poor cousins of these perceptual spaces which can also be found in the software interface, such as HSV. They are easy mathematical transformations RGB, and they seem to be perception systems because they use the color lightness / saturation value terminology. But take a look around, do not be fooled. Perceptual dimensions of color are poorly scaled by the color specifications that are provided in these and other systems. For example, saturation and brightness are combined, so that saturation scale may also contain a wide range of light (for example, it can evolve from white to green, which is a combination of both brightness and saturation). Similarly, the color and lightness are confounded if, for example, a saturated blue and yellow can be saturated designated as the same "lightness", but have large differences in the perceived lightness. These defects make the systems difficult to use to control the appearance of a color in a systematic approach manner. If more tweaking is needed to get the desired effect, the system offers little benefit more struggling with raw RGB specifications [7] .
III. Proposed Face Detection System
The face detection system is presented to detect a face image from any background. This system is important in many applications such as face recognition to increase the speed and accuracy of recognition process that is because it deletes any undesired information. The proposed face detection system is depending on classifying the face as being either skin or non-skin. The face images are file of image entered to the system with true color (24-bit). The sizes of images are free, so we resize them into (256*256) pixels. Then the image is decomposed into its original three color bands (Red, Green, and Blue).
Many research studies have showed that the chrominance components of the skin-tone color are independent of the luminance component [8] . However, in practice, the skin-tone color is nonlinearly dependent on luminance. The proposed detection system adopts the YCbCr space since it is perceptually uniform, is widely used in video compression standards (e.g., MPEG and JPEG), and it is similar to the TSL space in terms of the separation of luminance and chrominance as well as the compactness of the skin cluster. As the color space is transformed to YC'bC'r, then the skin color tone is detected based on the C'r, when the value of C'r is larger than 1, then it indicate a skin color tone as shown in Figure 4 . 
Results of Skin Color Based Face Detection in RGB Color Space
The results of experiment carried by [9] show that RGB color space is not very much friendly with face detection based on skin color classification. The accuracy of this experiment is found to be 21.64%. These results as obtained from [9] show that the false detection rate and dismissal rate are very high, thus, causing very low accuracy in detecting the face. In RGB color space it is found that it represents some non-skin region also as the skin region and hence false detection rate is quite high.
Results of Skin Color Based Face Detection in YCbCr Color Space
Similar experiments have been performed on the YCbCr color space as on RGB. The accuracy is found to be 84.61% which is far better than results from RGB color space. These results also obtained from [9] show that the false detection rate is high and dismissal rate is low, thus causing a bit low accuracy in detecting the face. It is found here that skin color region is more effectively extracted. This is because Cb and Cr have some distinct color range for skin region. Thus the accuracy of this algorithm is quite good.
Results of Skin Color Based Face Detection in HSI Color Space
Experiments show that HSI color space is also good in classifying the skin color region. The accuracy is found to be 73.8% which is nearly equivalent to results from YCbCr color space. These results were also obtained from [9] . Similar to YCbCr, in this color space also, false detection rate is high and dismissal rate is low. It is found that skin color region is more effectively extracted as in YCbCr color space because H and S (similar to Cb and Cr) have some distinct color range for skin region.
Results of Proposed Algorithm
Our experiments show very good results for proposed algorithm. The results were obtained using the previous conditional probabilities and threshold values. The false detection and false dismissal rate are shown in Table 1 . The low false dismissal rate shows the robustness of the algorithm. The relative false detection is also low and this shows that it is able to distinguish between actual skin and background color with skin color appearance. The accuracy is found to be 92.69%. Sample results from proposed algorithm are shown in Figure  5 . 
V. Comparison Of Algorithms
In this section comparison of the four algorithms is given. Table 2 shows the comparison of the algorithms. This comparison shows that the proposed algorithm gives good results. 
VI. Conclusions
From the face detection system proposed in this paper we got the following conclusions: 1. A face detection algorithm for color images has been proposed using a skin-tone color model and facial texture features. It overcomes the difficulty of detecting the low-luma and high-luma skin tones by applying a nonlinear transform to the YCbCr color space. Proposed method detects skin regions over the entire image, and then generates face candidates based on the spatial arrangement of these skin patches, our goal is to design a system that detects faces and facial features, allows users to edit detected faces, and use these detected facial features as indices for identification and retrieval from image databases. 2. Face detection is accomplished by first performing a skin detection search of the input image based on color segmentation. Although skin colors differ from person to person, and race to race, it was found that the color remains distributed over a very small region in the chrominance plane. 3. It deals with color scale face images instead of the gray information. The gray images are avoided for two reasons: first humans easily locate faces in color images depending on skin color tone. A more pragmatic reason is that color would increase additional data source to differentiate between person to person and between the same persons in different light sources. 4 . This work has demonstrated that face image preprocessing image resize is indeed a practical solution to speed up the image searching by carefully selecting/generating proper representation features. This is believed to be the first piece of work on face image preprocessing. 5. The three different color spaces RGB, HSI and YCbCr are briefly discussed. Moreover, the objectives of this paper have been accomplished as is evident from the results which show a higher accuracy of 92.69% as compared to the accuracy of all existing algorithms.
